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INTRODUCTION 


GENERAL DESCRIPTION 


TAPESARCHIVE is a utility program designed to aid in the ‘process 
of archiving disk pack files on magnetic tape. The program is 
written for users with active datacomm operations who wish to 
make selecttve or cumulative backup tapes of files created during 
a given period of time. It-operates on a numter of tevetls: a 
simple dump of files created on that and the previous days» a 
merge dump of the days Cor a number of days') files» or a dump 
Coptionat) and a remove of files that are older than what the 
user wants to maintain on disk. Creation date» filename and 
filetype are alt variables that can be used in selecting files to 
be dumped. Users may exercise optional control over some or all 
of these variables in any single execution of the progran. 


NAME oe 7 NUMBER 


Bi800/B8L700 Software Operationat Guide 10687 31 
Bi800/B170C0 MCP Utilities | P.S. 2212 5579 
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OPERATING INSTRUCTIONS — 


When TAPE/ARCHIVE is executed from the console keyboard with a 
standard B1800/81700 execute statement CEX TAPE/ARCHIVE)>» it 
creates an archive tape according to the default condittons 
Listed below. By default» the fotlowing conditions are true: 


= The system disk pack will be archived. 

= An input tape is expected. In all cases» regardtess of 
other opticnss if an input tape 1s presents its contents 
wilt be archived to the output tape. If a filename 15. 


present both on the input tape and on disks the file on 
disk is considered to be the most recent and witl be 
dumped to the output tape. 


The NGINPUT cption overrides this default condition. 


= Any date greater than (1.€.» tater) or equal to 
yesterday's date is used as criterion for setecting 
files to be archived. 


The SPAN option overrides this‘ default. 


- OQnly fites whose types are 8 or greater (octal) will be 
archived. This avoids archiving printer backup and dump 
files which usuatly would not he pertinent. | 


The TYPE cption overrides this default. 


- A CHECK/LCAD.-DUMP- is performed with the output tape 
Clabeled <pack-id>/<today's"date>ARCH) and disk. Note. 
atso that a CHECK/LOAD.OUMP will always be done with any 
remove output tape (caused ty the REMOVE option = and 
labeled <pack~w1id>/<today's-date>REM)» regardless of the 
NOCHECK option. | | 


The NOCHECK option overrides this default. 
Non-default executions of the programe involving program switches 


ones two and fives» are discussed later tn this section and in the 
next» under thetr appropriate headings. — 


aA AO ag a ic 


are 


BURROUGHS CORPORATION COMPANY CONFIDENTIAL 


COMPUTER SYSTEMS GROUP © 3 61800/81700 TAPE/ARCHIVE 


SANTA BARBARA PLANT TeP.eS- 2219 0508 REV A 


QPERATOR INTERVENTION 


Since TAPE/ARCHIVE calls SYSTEM/LOAD-DUMP and CHECK/LOAD.OUMP, 
features peculiar to them are atso propagated in this program and 
are described here. 


SYSTEM/LOAC.DUMP locks the device after creating a library tape. 
Since in most cases a CHECK/LOAD.DUMP 1s to he performeds the 
device must be readied by the program's operator for processing 
to continue. | 


In the two possible instances tin which a device must be readied» 
Cle after creating the regular archive output tapes and 2. 
after creating the special remove output tape) a display 
Statement will be sent to notify the operator. fhey are: 


<job-number> PLEASE READY THE QUTPUT TAPE CEVICE 
<job-number> PLEASE READY THE REMOVE TAPE DEVICE 


% TAPE/SARCHIVE. 
% TAPE/SARCHIVE 


How 


Operator response in both cases should be: 


RYMT<unitrw1d> 


where <unit“1d> is the mnemonic of the tape drive on which the 
cutput tape resides. 7 


TAPES REQUIRED 


The program requires from one to three tapes Cand drives)» 
. depending on the activity requested. A simple dump of the day's 
files requires one tape. A merge and dump requires twor and a 
merge» dump and remove requires three» assuming the user requests 
all of these activities to be done in one execution of the 
program. 


The program can also be used to remove files without dumping then 
to tape (see Section entitled REMOVING OLD FILES WITHOUT BACKUP.) 
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INPUT EROM CONSOLE KEYBOARD 


If program switch one 1s set to a non-zero value (e.eger» SW1I=1)> 
TAPE/SARCHIVE expects optional tnput parameters from the console 


keyboard (€(SP0) or from a remote terminal. A fulit discussion of 
these processes 15 contained in the next section-, PROGRAM 
OPTIONS. 


INPUT EROM QPTIONS FILE 


If program switch two is set to a nonzero value (e.g.5 SW2=1) at 
executioner the program expects input from a data fite on the 
system disk named ARCHIVE/OPTIONS. The internal fite name of 
this file is OPTIONS and fitle~equates can te made to this name 
and device or the proqram can be ILed» depending on the 
particular situation. 


The data file should be formatted to contain the same options 
that would have been entered through the accept process (see the 
next section» PROGRAM OPTIONS) minus the <job#>AXx. The program 
stmpty reads one record at atime to process the options and 
continues to do so until EOF. 


Errors encountered tin this file are trrecoverable and the job 


wilt have to be discontinued after the error message is 
displayed. 
The disk-resident options file is useful if non-default 


conditions are destred on a regular basts. Furthermore, possible 
input errors that can occur in the accept process are avoided. 


Note: Setting program switch two (SW2) presumes that program 
| switch one (CSW1) is not sets» since the conditions are 
mutually exclusive: 1.2@.* options cannot be entered from 
both a datafile and a remote terminal or SPQ. 
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FEMOVING OLD EILES WITHOUT BACKUP 


Removal of disk files that have not been dumped during the 
current execution cf the program is possible if the following 
conditions» controtied by program switch fiver are met: 


ae Program switch five is set to one (SW5=1)» not merely 
to a nonwzero value. 


b. The REMOVE option is specified. 


Ce The proper response ts made to the display statement. 


The display statement for the REMOVE option attows two options: 
YES or NO. YES verifies the fact that the files witl not be 
dumped to tape. NO is atlowed in the event the user has decided 
not to remove the files at that point. The disptay 1s: 


ZTAPE/ARCHIVE = <job-number> VERIFY THAT NO BACKUP TAPE IS 
TO BE MADE OF REMOVED FILES. ENTER YES OR NO. 


YES and NO in the accept statement are the only Legitimate 
respenses to this display. Any other input to the program at 
this point witht prompt an error message that witit ask for a vatid 
response. | 
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PROGRAM OPTIONS 


When TAPE/ARCHIVE is executed with program switch one set to a 
nonzero value (e.eger SWL=1)» it asks for operator-supplied input 
that is sent to the program through the normal accept-message 


communication supported by the operating system. The options» 


described in this sections can be entered in any number of accept 
Statements and ain any order. The program will continue to ask 
for options until it processes a null Cblank) accept statement. 
After executions the program displays: 


% TAPE/ARCHIVE = <jobrnumber>ENTER SPECS: SPAN INCL SELECT 
REMGVE NOINPUT NOCHECK TYPE | 


%Z TAPE/ARCHIVE = <job-number>ACCEPT 


FORMAT 


 Rajtroad Syntax 


Valid instructions for the TAPE/ARCHIVE program are presented = tn 
railroad-syntax diagrams» a method which attows visuat 
representation of syntactic units. <A TAPE/ARCHIVE instruction is 
constructea by following the main tine of devetopment from its 


beginning (>) to its potnt of termination (#). Where optional 
entries are concernede. the direction of flow proceeds down on the 
left-hand tine and up on the right. Unless otherwise noted» 


. optional entries are expected by the program tn the order (top to 


bottom) tn which they are presented. 


Required entries occur on the main line of developments optional 


ones betow the line. Required keywords appear in upper-case 
letters, variables in lower-case letters. Underlined portions 
o f required keywords are acceptable abbreviations for the 


keywordse 


Railroad syntax is further described in Appendix A. 


The syntax of the accept message to TAPE/ARCHIVE ts defined as: 


Pe CERT eRan nmr A oe Ps MN ORU Lo Gre SE ORAM ere MORTEM ER eT ATTTIr ee renee Tere et Coe 
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where <job-number> is defined as TAPESARCHIVE's current 
job-number and <option-list> is one or more of the following 
program options»s entered in any order. Options may atso be 


specified in an input file (see INPUT FROM OPTIONS FILE) or 
certain options can come from cards (see INCLUDE and SELECT). | 


Pawanvaweae meDmanmewaene 2 @ we a ss & = me ab ew «a ao aw an oe naan an @ a eo at “swam woe ee wwa mam amwan a > ff 
(CS -SSSs5 Sos oo Ses sr = SS ss- ses >= en wee eR -| 
{ t 
‘Lo== {NCL <=-e>> m= CARDS 2s e3<eeee" Sess ee ae ae ee at een | 
} | <meta ewe wone — Hema we wee owe m | 1 
j f--=- <filename> e-r--+--- cacao em am >{ ! 
1 , { 
l--- NOCHECK er ceeerren- SK AONB THOR ame cme seman >1 
| | { 
fe-- NOINPUT “ce2e*eeee= wenn women onan om Seen amon mews ===> | 
i | i 
b--- REMOVE -- <number> terres scm erence ecnnene er lee Series >I 
1 | | ( 
te" SELECT .<==== CARD§ setter ser ee eee se eset mewn ama mam =>iI 
i { 
ft=<-- SELECT -"--"7" CARDS =-4-""" oe me ee me ess Ss SssS>=5> 1 
i J <r tee meme mem mame 5 teem ew meme meme cma we | { 
{ f--- <filename> e-7es ee es es eee sme enw oan 5 | I 
i | i 
t--- SPAN == <dater<dater> esse ese ewee moe ee mm oe cee anne > | 
f ! 
f=" TYPE === <integer> <s==-o+% SS eS see on ee an ase ee ie ee et ae on eae ee >I 

i 1 
| <w een eee j See ee { 


I--- <integer> -7->1] 


Figure 2.1 Program Options 


The variables used in the previous syntax diagram and in_ the 
discussion that follows are defined as: 


<date> Expected as mm/dd/yy date with no spaces between the 
monthe days» and yeare The monthe day» and year are 
separated by a stash (/). A span of dates must be 


separated by a hyphen (~-) only. 
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<number> | Positive integer up to 999. 


<filename> Allowable 81800/81700 filename which. for this 
7 progratse is composed of a <cmultifilerid>/<file-id> or 
a <file~1d>. Normally» <packe-id> would have to be 
supplied since disk files are being tocated. 
Howeverse the name of the disk pack to be archived has 
been supplied at execution time Cdiscussed below in 
SAMPLE EXECUTIONS)» so the user need onty specify the 
filename of the files to te tocated. Multiple 
<filenames> must be separated by ccmmas only. 


<integer> Positive decimal integer from C to 15» inclusive. 


Parameter  Avartable supplied by the user which completes’ the 
syntax of an option chosen by name. 


Option A function of TAPE/ARCHIVE specified by a untaue 
name. These names are shown by capitai letters and 
must be tnput as shown. 


Multiple options entered in one accept message or file record 
must be separated by at least one blank character. Note that 
multiple parameters must be separated by commas. only. If 
parameters of the cptions SELECT or [INCL are entered through a 
card reader (Cin the CARDS file)» they must be entered one per 
card. ; 


ot en erm leyicd are myenteric cichagkrinee spc ih 
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INCL 

Syntax: 

INCE. S-Seees ssn eee= CARDS, #8232 29 es 238-96 sss4ee5'— sn ee as a sa as ws > 
{ | 
| Cee tee re ceeoe SO ee ey eee l 
! ! 
[Saar Ss Ss <filename> srercr-- >} 

Example: 


INCL CAROS ocr INCL <filenamel>-<filename2>+r<filename3> 


The parameters of the INCL option specify fites that are to be 


Gumped toa the output tape regardless of other criteria. These 
files will be archived in addition to files meeting the date and 
type requirements. It differs from SELECT- for examptler which 


specifies that onty certatn files shoutd be dumped. INCLUDE 3s 
used for fites the user wants backed upr regardless of date or 
type. | 


Examples 
INCL FILE/=-PROG/1-PROG/2 


archives all files with a multifile-id of FILE pius the two files 
mamed? PROG/1 and PROG/2. 


If the list of names to be inctuded is entered via a terminat or 
SPO accept statemente the files must be separated by commas. 


If card input is usede a data deck is then expected with one 
filename per card. 
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NOCHECK 
Syntax: 


NOCHE CK ee eee ee, ee oe ee ee eee ee ae ee ee ODDO Oat eorawsumannaonna ae — me ee ee ee ee > 


This causes the program to avoid calling CHECK/LOAD.OUMP after 
the output tape has been made. This option has no effect on the 
special output tape created as a result of the REMOVE option. 


NOINPUT 
Syntax: 


NOINPUT -aeecee ern n sence enn Heenan awenenanaawenen en conn nnenen oe 


If no itnput tape is to be incrementaily archived (merged with 
that day's dump)» this option should be specified. 


This option directs the program to dump» check» and then remove 
files from disk that have not been accessed for a period of time 
greater than-the specified <number> of days. In a monthly 
clean-up of a disk pack CREMOVE 30)+ for exampler files that have 
not been accessed for more than 30 daysSe with the restrictions 
noted belowse are dumped to tape» checked and then removed froma 
disk. = 


Note however that REMOVE is subject to two restrictions: the 
influence of the SELECT command and the restriction of the 
<savecfactor>. If the SELECT option has teen specified» only 
those files which first meet the SELECT requirements are 


candidates for the REMOVE process. 


After verifying that a file's last access was more than <number> 
of days ago» and befcre a file is dumped and removed, 
TAPEZARCHIVE checks the value of the <save factor> found in the 
disk file header and adds this value to the ftie's creation date. 
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Only if the resultant sum is less than yesterday's date wilt the 
file be dumped» checked and removed. The save~factor» then» can 
exclude “permanent” files» selected by the user» from being 
removed. : 


A save factor guarantees that a file will not be removed froa 
disk by TAPE/ARCHIVE for at least saver-factor number of days. 
For examnle» a file that has a save factor of 365 (days) cannot 
be removed until the 366th day» even if it is not accessed at any 
point during the year. A low save factors» e.ge» zeroer means that 
the removal of a file is determined solely by the date of the 
last access. | 


Save factors are set by users via fite statements or file 
equations. Default factors are determined by the various 
language compilers. For examplee disk files generated by SDL 
orograms have a default save factor of 30 while SDL object cade 
files have a save factor of zero. Users should consult the 
language manuals of the various languages for information on 
default save-~factors. The maximum REMOVE parameter that 
TAPE/ARCHIVE permits ts 999 while the maximum posstble save 
factor value is 4»096. Consequently» files with savecfactors of 
greater than 999 are never candidates for removal via the REMQVE 
option of TAPE/ARCHIVE. 


Criteria for removat are as follows: 


ae The fite was last accessed more than the specified 
number of days ago. 


br. The file was created more than creation-date plus 
<save"factor> days ago. , 


When a file meets botn standards Ca and b)» it 18 dumped to a 
separate output taper checked with CHECK/LOAD.DOUMP, and then 
resoved from the disk. The tape created 1S named 
<pack-id>/<today's“date>REM. This special output tape is created 
after a normal output archive run that produces the dump of the 
datly files and requires that the operator mount and ready an 
addittonal scratch tape. 


It ais possible, though not recommendeds to have the program 
remove files without first dumping them to a magnetic tape. The 
methods discussed previousty in REMOVING OLD FILES WITHOUT BACKUP 
purposety requires redundant specification (verification) to 
reduce the possibility of tnadvertant irrecoverable mistakes. 
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~QELECT 
Syntax: 
SELECT s-ot-------- CARDS ------------- eon------- wenn enn enn---- ># 
{ I 
i<¢-=ssS=> p Sees seeeeses= i 
i i 
jere—= <filenane> =-">==- ->I 
Example: 


SELECT CAROS or SELECT <filenamei>-r<filenane2>»<filename3> 


SELECT causes all files included in its parameter list which meet 
the given standards to be archived. No other disk-resident files 
wilt be queried. In the example belowr SELECT is combined with 
SPAN to arthive cnly those files with a multitfile-td of FILE» 
PROG/1 and PROG/2 which have creation dates between and inctuding 
April 2-155 1977. No other files will be dumped directly from 
disk. If an input tape is presente atl of its files will be 
archived. The list. of names to be setected 1s handled 
identicatly to those of INCL. 3 : 


Example: 


SPAN 4/2/77 "4/15/77 SELECT FILE/=-PROGI/-PROG2/ 


SPAN <*----- <date>-<date> css ress------ ahaa da ># 
Example: 

SPAN MI/DL/YI-=M2/02/Y 2 
The SPAN option overrides the default of archiving any file with 
creation dates greater than or eaual to yesterday's date. When 
SPAN is tnvoked>, all files with creation dates between and 


including the two dates specified are eligibie to be dumped. 


Note: No embedded blanks are aitlowed in the date parameters. 


Sos eerie or a aoe one ec: reinererryrt ions apart renee coreg ts i ont ara eee eee raw 
AS AC My RET LER ART AT EES NEOPRENE HaATENN RTT NN ERRATIC acta SF ne eter se GEN A 
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TYPE 
Syntax: 
TYPE ----- <integer> ----------- wenn wn ennnne oe ew eee en ene ~-->f 
{ ( 
J<ceene 4 orn ene i 


I-- <integer> ->! 


The TYPE option allows users to override the types of disk fites 
that YTAPE/ARCHIVE rormatly dumps. The <integer> range for TYPE 
1s zero to 15% which corresponds to the NCP designation for disk 
files CO-F) and which can be obtained from a KA of the disk 
directory. By default» TAPE/ARCHIVE dumps types 8 or  <greater 
including code and data files and inhibits a dump of types 7 or 
less» including printer hackup and dumpfites. which the user 
normaily would not want to have backed up. This means that ccde 
(type 8) and data files (type 9)» for example, that meet the 
other criteria specified by the user (dates name» etc.) are 
dumped to the archive tape. 


The TYPE designation has no effect on ‘files contained on the 
input taper if tt is present. Att files on the input tape are 
archived. | 


Each <integer> must be a number betweene» and includingse O and 153 
and the Integers must be separated by commas onty (blanks not 
allowed as separatcrs). | 


If this option is used» the user must then specify each type. of 
file to be dumped. : 


4-1 
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SAMPLE EXECUTIONS 


This section provides examples of the various file equations and 
Switch settings required by the program in order to properly 
specify the disk pack which is to be backed up» the name of the 
input file Cif other than default)» the name of an options” file 
Cif other than default)» etc. | 


Each example is linked to an internat file type. Users should 
also note the switch settings displayed in the examples. 


Internal Eite Name - Disk Pack 


The internal file name for the disk pack to be archived is "0". 
If not file equated to another name in the execution statenent >» 
the system pack ts archived. 
Examptes: 

EX TAPE/ARCHIVESFILE D PID USER#SWI=13 
The disk pack archived is USER and setting switch one to ane 


allows optionat input from the consote keyboard. 


Internai File Name 


frns 
3 
to 
ic 
ler 
l—4 
fs 


The internal file name for the input tape 1s “INPUT.TAPE*™. 
Unless the NOINPUT option ts specifiede TAPE/ARCHIVE expacts = an 
input tape with an external. label of “ILHIX" to be present. The 
internal file name “INPUT.TAPE™ can be file equated at execution 
time or [L'ed when the name is requested. | 


If options are desiredr either program switch one or two must be 


get to a nonzero value tn the executton statement. Otherwisees 


cefault options are assigned. 


Examples 


2EX TAPE/ARCHIVESFILE 0D PIO Boe er ELE INPUT. TAPE NAME 
UePACK/O7O0L77 ARCH; SWi= I 
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archives the pack tlabeled USER» expects an tnput tape labeled 
Us-PACK/O701L77ARCHe and asks for operator~-supplied options. 


Internal Eide Name = Qutput Tape 


The internal file name for the output tape is “OUTPUT.TAPE"™. If 
no file equation is done» it wiit be Labeled 
<pack-1d>/<today's-date>ARCH. This default name may be 
overridden by specifying any other name in a file equatton at 
execution time. 


Example: 


EX TAPE/ARCHIVEs FI D PID USER.Ds FI OQUTIPUT.~TAPE NAM 
MONTHLY/DUMPTAPEs SWi=1-> | 


The execution allows an opttonal name to he specified for an 
Output tape and to specifyr for example» a SPAN L/IL/77~1/30/77 
from the console keyboard. 


Internal File Name = Gptions File 


If program switch tKko 1s set to a nonzero value at execution 
times an options file on the system pack will be expected with 
the name “ARCHIVE/OPTIONS"™. The internal file name "GPTIONS®™ may 
be file equated at execution time or [L*ted when the name is 
requested. . 


Example: 


EX TAPE/ARCHIVES SWe=1lse FI OPTIONS NAM USER/DUMP/INSTR: 
FI QUIPUT.~TAPE NAM SPECTIAL/BACKUP . 


The execute statement tetls TAPE/ARCHIVE to read the disk fite 
DUMP/INSTR on the USER pack tn order to determine what options to 
use for making the archive tape which will be Ltabelted 
SPECITAL/SACKUP. 
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ERROR CORRECTION AND RECOVERY 


Two types of errors» fatal and non-fatal» are flagged. Both 
display appropriate error messages. - 4 


A fatal error (such 9s a non-tibrary input tape) forces’ the 
program to terminate white» for non-fatal errors» 1t attempts to 
continue processing. 


For examples» an invalid option will be flagged and a message to 
that effect displayed. The program ignores the invalid options a 
non-fatal error, and displays the accept message againe 


Some problemsr particularty during the actual read of the diske 
cannot be rectified by the program. Warning messages are 
displayed and processing continues under the assumption that the 
prabiem encountered witl have no effect on the archive process. 


TAPE/ARCHIVE is designed to accept and process options 
indefinitely. The tast occurrence of any option will take 
precedence. For example» if both SPAN 1/75/60-1/10/60 and SPAN 
1/5/61"1/15/61 were accepted in that order» the second occurrence 
would become the criterion for selecting files to be archived. 
This becomes useful if parameters are mistyped. DSing and 
restarting are unnecessary as tong as the program 1s stilt asking 
for options. 
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APPENDIX A 


RAILROAD SYNTAX 


In the example of railroad syntax given in figure Al» the 
following conditions are implied: 


& The main Line of development ts from left to rights» down 
on the teft verticat line and up on the right. A toop 
or series of choices is shown by a return Line with an 
arrow showing a flow to the left (<etrrcrerrs= Ve 


ae An arrow shows the direction of progress from the point 
of origination (>"--) to termination (#). A statement 
is not complete until it reaches a terminator (C#). 
Where the syntax continues on another Liner» a double 
arrow (>>) ts used» both to break the first Line and to 
continue the second. The continuation point is 
indented. | | 


Required syntax 1S presented on the main tine of 
development; optional on a secondary tine. Required 
keywords are presented in capital tetterss vartables in 
lower case-e Undertined portions of keywords are their 
allowable abbreviations. 


& The bridge /n\ shows the maximum number of times the 
Line may . be crossed. The bridge /n«\ shows that the 
line must be crossed at least once. Since required 


syntax ts usually shown on the main tLine of development >» 
the /n*N\ options presumably» witil not need to be used 


often. 
x Abbreviations may be used for variables. A tist of 
standard abbreviations may be presented in the 


introduction of the document or the list may immediately 
precede the figure. In either cases the abbreviation(s) 
Should be as obvicus as possible. 
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* Angle brackets (<>) and a space occur around variables; 


a space precedes and follows a required word. 


* The pound sign ( #) denotes a termination point for the 
syntax of the item being described. | 


& Continuatton o f a primary or secondary line of 
development can also be shown by a continuous line that 
returns ( Cer meerenn) and then flows forward 


(s342sSsS%>% >) to a vertical Line. The return Line may. 


contain an entry. This format is heitpful when an 
optional parameter contains several elements itself. 


t A horizontal line between entries must be represented by 
at least a dash (-7") in order to clearly distinguish the 
line from a hyphenated word. | 
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> PERFORM --ncner nn ne nn nn nen en ----- - <input-file-id> -->> 
2S REM. oem ts i 
>-- COPY --->1 f-- <routine-type> ~->] 
>> «#7 ap a am ob on eo Oe eR NENT EAE BANE ew ee —_— on a wa as —- ae on os op ae ae an om oma > # 
: J Kerem nw ee eam em wna aww mo @ Ce ke ee ee ee ee ee | oo a ae oe oe OP ow on om an mm an ae j 


Pe7 N=] <input rece@tgin> —aHseSsssseees3 sess see se ese or tS 


( I-- <blocking-factor> -->1 i 
| j 
t=7 INN" TAGs <tag=tite=id> -feesre+ser>== a ae | 
{ : j 
ie 7TNS= <input tile taccess -nede> see 3 Ses sss ses "Sena o= >I 
| a ) | ! 
I-/IN-- <outputrfile-1d> e728 seeee ere" 2 Se aa an aa >] 
i | | 
I-/iNeeror nmr <outputcrecmigth> -~---- T=) > | | { 
{ 7 { 

. | >> wwe nem ee we Pe OD a eS OS OO OD On en ee oe Owen we me Oe me ww ee em we > { 
: (=<=<+=< <blocking-factor> c--2e%7"%">" 23563 > = 5 > smn > | 
{ { { 
( I<-er-- <blocks-per~area> ----!} { 
i i f 
{ [ee ese + <-s5 => ada rata aa ace ara nn ed as als LS == 5 Sse 2 == > 1 
f I-- <numbertofwareas> cee sees ee" Senn nam am ae > f 
{ | dq 
U=7IN== <O0tHUt=t11le~access*node> “<9 = ss S“se4esee= ~—=—> | 
i = | 
P=71NS@ VARIACLE. =e errs 3 3 3 eee eS -6= ewe wm eee ne “=> 
| lm-- VARY --~> 1 | 
i : . | | { 
S71 NE SKIP <inbeger 2: SSS s" SS eee ss ena = a ae Sees eS >I 
! : | 


P-/iNewm- SEARCH -- <start-posn> ser" <searchearg> w-7--7->] 
{ aaa | | i 
tm-- SELECT ere" <start-posn> -- <searchnarg> =-2727->] 
( <= { : if j 


| (nnn nn nnn n nn --------- tog 
Eo" EACLUDE ==> 1 i-- <nugse“torreturn> --7>f 1 
oo 
I-~ <keywtgth> --->] i j 
| i { 
(<-"= <SeCatCh-0p >< "25s ss4s~4se24> 2s e we i 

{ : i 


f-- <nummtocsreturn> <-->] 


Figure Aw-1: Sample of Raitroad Syntax 
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